Summary. Possibly because more dividing ova failed to implant in them, a higher proportion of young than of mature ewes returned to oestrus following mating. Apparently, dividing ova tended to reach the uterus earlier in the young ewes, perhaps because of the early relaxation of the utero-tubal junction due to a lower oestrogen secretion.
INTRODUCTION
Young Romney ewes in New Zealand, mated for the first time at about 18 months of age, are less fertile than older Romney ewes. This lower fertility is characterized by fewer multiple births and by a higher proportion of young ewes which fail to lamb, and constitutes a major problem of New Zealand sheep farming.
To investigate causes of infertility in young and mature ewes, ova were recovered from 18-month-old and 5-year-old Romney ewes slaughtered 2 to 4 days after mating, and an analysis was made of the oestrous pattern of similar ewes.
MATERIALS AND METHODS
Eighteen-month-old and 5-year-old Romney ewes were run at the beginning of the breeding season with rams whose fertility was established by the prior collection of a satisfactory semen sample. The rams were raddled and the ewes were inspected at 8 a.m. and 4 p.m. daily to determine the approximate time of first tupping. Subsequent time intervals were measured from this event.
Following tupping, ewes were allocated to a slaughter or a survival group. At slaughter, the reproductive organs were immediately removed, wrapped in cotton wool which had been soaked in physiological saline, and stored in plastic bags until examination within the next 7 hr. Ova were flushed from the uterus or Fallopian tubes with physiological saline solution and examined under the microscope.
RESULTS AND DISCUSSION
Ewes not marked by the ram were excluded from the experiment. A small proportion of ewes are never tupped and have been found at slaughter to have small genitalia and inactive ovaries (Edgar, 1958 (Inkster, 1959 , and others). (Edgar, 1958) The difference between (a) and (b) is statistically significant (P<0-05). As has been frequently observed, a higher proportion of 18-month-old than 5-year-old ewes returned to oestrus a second time ( Table 2 ). The proportion of ewes with ova not dividing was, however, about the same in the two age groups, and, in the case of the mature ewes, was sufficient to account for most of the infertility (Tables 2 and 3 ). This suggests that the difference in fertility between the two age groups may be accounted for by the subsequent death of a greater proportion of dividing ova in the young ewes. Only one ovum was found that appeared to be dividing abnormally.
In 22% of the young ewes, ova had reached the uterus by the 3rd day after tupping, compared with 5% of mature sheep (Table 4) , this difference being statistically significant (P<0-05). Of the dividing ova among those in the uterus, most were at an earlier stage of development in the young ewes (Table  5 ). Most ova in the mature ewes reached the uterus on the 4th day after the onset of oestrus and all except one of those that were dividing had developed beyond the 8-cell stage (Tables 5 and 6 ). In each of three mature ewes killed on the 4th day after oestrus, one ovum was found in a Fallopian tube and another in the uterus, further indicating that ova normally enter the uterus about 4 days after tupping.
The difficulty in interpreting these results is the inability to determine the time of ovulation, but the evidence does suggest that ova in young sheep tend to pass more quickly through the Fallopian tubes and enter the uterus earlier than in mature ewes. In consequence, the survival of such ova may be preju¬ diced. In ovum-transfer experiments, Averill & Rowson (1958) found that the survival rate of 6-to 16-cell ova transferred to the uterus of recipient ewes in¬ creased as the interval between oestrus and transfer in these recipient ewes increased up to 4 days. Tarkowski (1961) considered his lack of success in transferring ova to the uterus of mice in the morning compared with the evening of the 3rd day after mating was due to the unprepared state of the uterus. Failure of ova that reach the uterus too soon might be due, on the other hand, to their premature removal from tubai secretions, from which radioactive sulphur has been shown to penetrate the developing ovum (Friz, 1959) .
The valve-like action of the utero-tubal junction of the ewe, described by Edgar & Asdell (1960) , probably retains the ova in the Fallopian tubes, and these workers showed that this valve-like action is controlled by oestrogen. Earlier relaxation of the utero-tubal junction in young ewes might be due to their level of oestrogen secretion being lower than that of mature sheep. The shorter oestrus (Lambourne, 1956) and less intense libido (Inkster, 1957) of young ewes lend weight to this possibility.
